I. INTRODUCTION
The IMF plays an important role in safeguarding global economic and financial stability. Per Article I (v) of its Articles of Agreement, one of its key purposes is to "give confidence to members by making the general resources of the Fund temporarily available to them under adequate safeguards, thus providing them with opportunity to correct maladjustments in their balance of payments without resorting to measures destructive of national or international prosperity." Therefore, under the right set of conditions, the interests of a requesting country and the IMF can be aligned. Agreeing on a Fund-supported program and defining the size of associated financing are complex processes where demand factors -primarily driven by the size of countries' Balance of Payment (BoP) needs-and supply factors -the IMF's role in the international monetary system, and its lending and policy framework, including access limits, conditionality, exceptional access policy, financing assurances-are often closely intertwined. Ultimately, reaching an agreement depends on the requesting country's willingness to adjust its macroeconomic policies to return to a stable equilibrium.
While the original focus of the Fund was merely on current account disequilibrium, the term BoP is broad enough and has allowed the Fund to remain relevant in a more financially globalized world. Since the mid-1990s, one major development has been the dramatic acceleration of financial integration, along with continued trade integration. Globalization has brought many benefits to the global economy, but it has also increased systemic risk, giving rise to larger shocks that can propagate faster. In particular, the 2008/09 global financial crisis highlighted the impact that the complexity of systems and their interconnectedness can have on the global economy. It has highlighted (i) the potential negative impact of rapid credit growth, rising financial interconnectedness, and financial deepening on economic stability; and (ii) the potential for contagion through spillovers across national borders.
These developments have been acknowledged by the IMF and have impacted two of its main activities. First, the Fund revamped its lending toolkit in 2009, including by creating new precautionary instruments and increasing access levels to its resources 2 . Second, recognizing the increasingly important international dimensions of surveillance and of cross-country spillovers, the Fund adopted an integrated surveillance decision in 2012 to better integrate its bilateral and multilateral surveillance 3 . Importantly, in several programs in the wake of the global financial crisis, the Fund frontloaded disbursements to mitigate contagion from crisis countries 4 . The latter suggests that beyond country-specific factors, global factors and spillovers are relevant for the Fund's decision to grant financing to a country.
Predicting IMF lending is therefore by nature a difficult endeavor, which is further complicated by the evolving nature of crises and structure of the global economy. From a purely analytical point of view, distinguishing between supply of and demand for IMF resources is also an unresolved dilemma for researchers. In general, studies analyzing IMF lending tend to focus on domestic economic fundamentals, as well as political and geopolitical factors. In this paper, we explicitly take account of interconnections between countries and show that they are significant in helping explain new financing arrangements. We also show that both country-specific and global financial variables have explanatory power, with the latter suggesting that the global financial cycle has a significant impact on IMF lending cycles. Our analysis is based on a panel data set of 91 member countries that are potential users of Fund resources from the General Resource Account (GRA) over 1992-2014.
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The broad sample of countries encompasses not only emerging and frontier economies, but also advanced economies, as the crisis has disproved the notion that Fund support may be needed only in the former, as was thought in the most recent decades.
The paper is organized as follows. In Section II, we discuss patterns and cycles of IMF lending, including a brief review of the literature on the determinants of Fund lending. We also define interconnectedness and show evidence of a long-term relationship between global risk aversion and the Fund's GRA credit outstanding. In Section III, we describe our analytical framework to model the determinants of the use of Fund resources using countryspecific and global variables. Section IV presents the results. Section V concludes.
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The paper focuses on the non-concessional General Resource Account (GRA) lending and does not discuss the size of the Poverty Reduction and Growth Trust (PRGT) 6 The variables discussed in the paper are not the actual criteria that the Fund uses when deciding on approving a member's access to its resources. Rather, the paper explores the possible indicators of probability of country's requiring to the Fund's financing. Fund policies governing the access to Fund financing include strength of the member's program, member's balance of payments need and capacity to repay the Fund.
II. FACTORS INFLUENCING IMF LENDING
Over time, IMF lending cycles have become longer and larger. This increased use of Fund resources reflected the larger scale of financing in many cases, often associated with high sovereign debt and deficits as well as banking or financial sector weaknesses. As a result, the Fund has increasingly been called upon to provide financing on a larger scale in relation to members' GDP. For instance, for the top ten borrowers, average Fund credit outstanding amounted to over 7 percent of a country's GDP in 2012, compared to 4 percent in 1998 (Figures 1 and 2) . A. Global factors Rey (2015) shows evidence supporting the existence of a global financial cycle in capital flows, asset prices, and in credit growth. This global cycle commoves closely with the VIX, a proxy for global risk aversion.
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For many economies, this global cycle can lead to excessive credit growth in boom times and excessive retrenchment in bad times. If the patterns of capital inflows and outflows follow a global financial cycle which is synchronized with fluctuations in world market risk aversion and uncertainty, one would expect an increase in the VIX index to impact IMF lending as they trigger large balance of payments needs for countries that built vulnerabilities up during a long period of easy global financial conditions. We test this hypothesis by adopting an ARDL approach, as in Pesaran and Shin (1999) , to test level relation of the VIX and IMF lending, using quarterly data from 1990 Q4 to 2014 Q4. Using the correct t-statistic threshold provided by Pesaran et al. (2001) , we show that the 7 The VIX is the ticker for the CBOE volatility index, which shows the market's expectation of 30-day volatility. It is constructed using the implied volatilities on a wide range of S&P500 index options. This volatility is meant to be forward looking, is calculated from both calls and puts, and is a widely used measure of market risk, often referred to as the "investor fear gauge." 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 Credit Outstanding Total Commitments VIX is statistically significant at the 5 percent level. As a robustness test, we add global GDP as a third variable (see Annex I). Results show that although there is no level relationship between GRA credit outstanding and GDP, GDP variations are useful to explain short term dynamics, and most importantly, the level relationship between GRA and VIX still holds. The role of other global factors has been identified in some past studies. Using panel data over the period 1970 -2004 , Elekdag (2006 showed that oil prices, world interest rates, and the global business cycle all affect the probability of requesting Fund financial assistance. Cerutti (2007) also finds global real GDP to be significant, but not anymore after the Mexican crisis in 1994. Previously, only Bird and Rowlands (2002) and Conway (1994) included global economic factors-in both cases through a measure of world interest rates. Bird and Rowland (2010) Higher interconnectedness could pose greater systemic risk and cause quicker propagation of shocks. Minoiu and others (2013) show evidence that higher levels of a country's interconnectedness are associated with a higher probability of crisis. Furthermore, changes in neighboring countries' interconnectedness have a bearing on the likelihood of crisis, through spillover effects and potential contagion. Given these factors, even small shocks can quickly snowball, and increase the likelihood of crises. Spillovers can be especially severe if adverse shocks originate in countries with large and globally interconnected trade and financial markets.
Accounting for interconnectedness relates to a country's linkages with others, or in other words its importance and its place in the global economy. Interconnectedness has been mainly used as a mapping device to identify vulnerabilities emanating from exposures to connected countries and neighbors. Such exposures are usually measured by bilateral financial and trade flows, and distance. In statistical terms, for the purpose of our analysis, this refers to potential analysis developed by Reynaud and Vauday (2007) who use such concept in order to measure the geopolitical potential of a country based on its geographical location. The concept is inspired by Harris' (1954) influential market-potential function, which states that the demand for goods produced in a location is the sum of purchasing power in other locations, weighted by transport costs. The concept was later strengthened by Fujita, Krugman, and Venables (1999) stating that nominal wages are higher near concentrations of consumer and industrial demand (Hanson, 2005) . In this paper, we adapt Reynaud and Vauday's (2009) analysis to catch how a country's economic situation could be affected by its partners' economic situations. Formally, the statistical analysis is computed as follow for each explanatory variable:
where , is the potential measure a country i's exposure to spillovers/interconnectedness for a set of explanatory variable , , is the partner country j explanatory variable and , , the measure of interconnectedness between country i and j. Interconnectedness can be defined using different measures in our analysis: (i) by trade flows (X for exports and M for imports) among trade partners for our benchmark model. In this case, , , is defined as
. For illustrative purpose, we also use geographical distance (D) between partners. In this case, , , is defined as , , . Another important proxy for interconnectedness are financial flows. However, remains scarce, mostly concentrated among advanced economies, and limit too drastically the sample to present meaningful estimations.
C. Idiosyncratic factors
A review of variables used in the literature suggests that results differ among studies, in part because the drivers of IMF lending cycles and the nature of crises evolve over time (for a good review of the literature, see Sturm et al., 2005) . As financial markets developed, many economies were able to finance their external obligations through private financial markets and without the need for IMF resources. Most importantly, there is certainly a tradeoff between the constraint linked with IMF conditionality and the cost of funding BoP needs through private financial markets (Poulain and Reynaud, forthcoming). But reliance on private financial market also created additional vulnerabilities -aside from the ones related to relatively higher cost of funding -and the nature of crises shifted over time from pure current account crises to capital account crises. Furthermore, the samples of countries, periods of coverage, and types of IMF arrangements considered vary across studies. Most of the literature focuses on economic variables, but also institutional, political, and geopolitical variables. Sturm et al. (2005) conducted an extreme bounds analysis on a panel of 118 countries over 1971-2000 to assess the determinants of Fund financing. Their comprehensive analysis suggests that real GDP growth, reserve coverage (in months of imports), current account deficit, GDP per capita, and persistence of IMF involvement 10 are significant determinants. Elekdag (2006) concluded that the most important country-specific factors include real GDP growth, the depreciation of its currency vis-à-vis the U.S. dollar, its international reserve coverage, and whether it is an energy exporter. Ghosh et al. (2007) estimate that the more likely a country is to sign an IMF arrangement, the lower the reserve coverage, the higher total external debt and change in current account balance, and inflation rate. Their review of the literature also suggests that reserve coverage and GNP per capita are often found to be statistically significant, while results are mixed for current account deficit, real GDP growth, external debt service, and fiscal deficit among others. The example of the current account deficit is interesting: a country experiencing a very sharp recession and associated contraction of imports can be in a situation where its current account deficit has considerably improved -and even turned positive, yet still experience a BoP need that calls for Fund's support. Like Sturm et al. (2005) , Ghosh et al. (2007) also underscore that most political variables that have been put forward in previous studies on IMF involvement do not robustly explain IMF agreements. Government stability and bureaucratic quality are among variables that are found to be robust. This is consistent with the idea that the use of Fund resources is generally tied to a Fund-supported program entail an engagement with a government over about an average 3-year period, with the need to implement policies in complex environments to restore equilibrium.
Economic variables

Political and institutional variables
Other factors
A niche in the literature on IMF lending has focused on the international allocation of aid. The underlying hypothesis is that multilateral lending could be influenced by bilateral political considerations. Among others, Dreher and Sturm (2012) make the link between UN security council seats and IMF and World bank lending. Separately, Reynaud and Vauday (2009) demonstrated that countries' geopolitical importance is a robust determinant of IMF lending. Developing a geopolitical index and using principal component analysis, they also found that countries' geopolitical potential, proxied as the geographic location (distance) of the recipient country to geopolitically important countries, plays an important role in IMF lending.
III. THE ANALYTICAL FRAMEWORK
A. General Approach
The model can be seen as reduced-form estimates of the decision by a member to request a GRA arrangement and by the Fund to agree to such a request. Past studies trying to disentangle demand and supply factors have been criticized.
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Consequently, the IMF lending model is different from typical market mechanisms where supply and demand are balanced by variation in prices, not least because the Fund's rate of charge is exogenously set. Our analysis focuses therefore on joint determinants of programs.
We estimate a binary response model for panel data for 91 advanced and emerging market economies over the period 1992-2014 to gauge the effects of various economic and financial variables on the likelihood that a member obtains new GRA financing. The general specification for these models is given by: Yit = 1 if a GRA arrangement is agreed upon Yit = 0 otherwise Pr (Yit = 1 |X it-1 , Zt, c i ) = P X' it-1 Z't c i ) for i 1,..., n panels where t 1,..., T, where P () is a cumulative density function 12 , Y is the observed outcome, X it is the vector of country-specific variables, Zt the vector of global variables,  and  the vectors of coefficients associated with X it and Zt, and c i are unobserved individual effects. The countryspecific variables are lagged to avoid endogeneity and simultaneity problems. The explanatory variables used are detailed in the next subsection.
We use the random effects estimator for the benchmark specification: as underscored by Elekdag (2006) , the conditional fixed effects estimator would drop countries from the sample that have never had an IMF arrangement, thus introducing a serious selection bias. Indeed, this estimation procedure assesses how the independent variables influence the probability of switching to an IMF arrangement. Since countries that have never had an IMF arrangement do not switch, they do not provide any information towards the optimization of the likelihood function and are thus dropped. In our case, this selection bias would have considerably reduced the sample of countries from 91 to 41. Furthermore, the interconnectedness, GDP per capita, size, and government stability variables, as well as the variable for repeated use of Fund resources, are good proxies for institutional strength and capture, to a very large extent, variations across countries. Finally, we performed a Hausman test and could not reject the null hypothesis that the unobserved individual level effects are uncorrelated with the other covariates. This favors the use of the random-effects estimator over the fixed-effects estimator.
B. Definition of Variables
Based on the considerations discussed in the previous section, we use the following set of country-specific and global variables in accordance with the related literature.
Global variables.
We have three global variables: the VIX, as a measure of risk aversion, the variation of the 3-month U.S. interest rate, and finally a measure of oil prices 13 . Country-specific variables. A key driver of whether a country requests and obtains financial assistance is a BoP need (whether it is an actual or prospective, potential need). We use external financing needs (EFNs) as a proxy. EFNs encompass current account deficit and a
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The logit model uses the logistic distribution, given by P(z) = , while the probit model uses the standard normal distribution. Our benchmark model uses the logistic distribution. Using the standard normal distribution (probit model) gives very similar results, as discussed in Section IV.C. on robustness checks. . We also control for levels of development (GDP per capita), size (GDP), and the variation of bilateral nominal exchange rate against the US dollar (See Annex II.A-C. for description of the data, sources, and the sample).
IV. ESTIMATIONS RESULTS
Since our focus is on interconnectedness, we present two models: an extended model, where interconnectedness measures are calculated for each country-specific variables; and a parsimonious model, where interconnectedness is proxied by a vector of all country-specific interconnectedness variables using principal component analysis (PCA). While this variable is somehow difficult to interpret, it represents macro-economic threats from partner countries. When spillovers become negative, the probability of a recipient of IMF lending increases. Such an approach allows to limit the number of variables in the estimation, possible collinearity and provides a handy single variable that proxies macroeconomic interconnectedness. Our results, when measuring the importance of spillovers, are in line with related studies gauging interconnectedness, for example in view of matching the top 25 systemically important trade and financial jurisdictions (Errico and Massara, 2011).
A. Results
Unadjusted logit coefficients are not easily interpretable. Our model is indeed non-linear, as the logistic distribution function is fitted so that the probability of a GRA arrangement is constrained to the range [0,1]. Therefore, in the following tables we report average marginal effects, i.e. the effect of one-unit increases in the independent variables on the probability (in percent) of a new arrangement evaluated at the means of the data.
The results from the benchmark parsimonious model are reproduced in Table 1 below, first column. All global variables, except the oil price, are significant. All the coefficients also have the expected sign. The probability of having a new IMF arrangement is positively related to the VIX and short-term US interest rates, consistent with the idea that higher volatility and tighter financial condition can trigger BoP problems in countries that built up vulnerabilities. Similarly, the probability of having a new IMF arrangement also increases with higher external financing needs, lower GDP growth, and lower GDP per capita. Whether a country had an IMF arrangement in the past 5 years also has a positive impact on its likelihood to require a new arrangement. Interestingly, the probability also increases with lower government stability. Related studies emphasize the fact that the IMF tend to lend more to country with more stable governments, yet since political and economic and financial crises are usually closely linked, Fund lending sometimes coincides with episodes of higher government instability. Credit-to-GDP gap is also significant and with a positive sign: financial deepening brings significant benefits, but also increases the likelihood of crisis as it is often associated with periods of rapid credit growth. Finally, the interconnectedness PCA variable is significant and the marginal effect is relatively high, advocating for the fact that the results support the hypothesis that potential negative spillovers may have a positive impact on Fund lending probability.
The second column of Table 1 also reports the benchmark model including all interconnectedness measures for all country-specific variables. Results suggest that the probability of having an IMF program is higher when a country is more connected to countries with decreasing GDP growth, or to large economies.
Table 1. Benchmark Models -Regression Results
B. Goodness of fit
We report McKelvey and Zavoina's pseudo R-squared for all the regressions, keeping in mind that pseudo R-squared have limited meaning for non-linear models. For logit and probit models, a better way to measure goodness of fit is through counting the events correctly predicted and assessing the percentage of type I and type II errors.
To determine which countries are flagged by the model as entering into an IMF arrangement in a given year, a threshold is chosen such that if a country has a predicted probability in any given year that is greater than the threshold, the country is assumed to have an arrangement in that year. The choice of the probability threshold is therefore central to the model predictions. A probability threshold that is too high could potentially yield projections for 
Independent variables
Global variables
Parsimonious Extended
Notes: The table reports the marginal effects of the panel logit estimations using random effects. A constant is estimated but not reported. ***, **, and * denote significance at the 1, 5, and 10 percent respectively.
new commitments which are too low, and vice versa. There are two standard approaches in the literature:
 The first is to set the threshold to be equal to the frequency of all programs in the historical sample. In our case, this threshold is 6.5 percent. Table 2 shows that using this threshold, the model correctly predicts the precise year for two thirds of new programs.
 The second is to minimize the loss function of Type I and Type II errors. Depending on the purpose of the analysis, one may want to assign different weights to Type I and Type II errors. Figure 4 shows Type I and Type II errors for different thresholds, and Figure 5 computes the loss function with 2:1, 1:1, and 1:2 weights assigned to each type of errors. Table 2 below summarizes the in-sample performance of the benchmark parsimonious and extended models respectively, for the sample threshold and the threshold minimizing the loss function with the 1:1 ratio, which are 3.5 percent for the parsimonious model and 4.5 percent for the extended model.
Overall performance of the models is satisfying. For the parsimonious model, the percentage of good calls 17 is 77 percent (Table 2a) . Interestingly, the extended model provides a better balance of good calls and correctly predicted programs, the latter statistic being as high as 76 percent, when the threshold is set at 6.5 percent (Table 2b) . Minimizing the loss function with the 1:1 ratio shows that the models can correctly predict above 90 percent of programs.
Table 2a. Performance for different thresholds of the parsimonious benchmark model
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The rate of good calls is the sum of (i) the number of programs predicted by the model that were realized and (ii) the number to non-program cases correctly estimated as such by the model, divided by total observations. Finally, another related question is whether a similar model can help predict whether a country is under an active GRA arrangement in a given year. The results shown in Table 3 suggest that this can be explained by a similar set of explanatory variables. Given that it is less difficult to predict whether a country is under a program rather than exactly when a new program starts, the goodness of fit is -not surprisingly -better for this model (see Tables 3  and 4) . 
C. Robustness Checks
We perform a likelihood test comparing the pooled estimator with the panel estimator to confirm which specification is appropriate. Indeed, pooled estimation in nonlinear models leads to inconsistent parameter estimates if the assumed random effects model is appropriate, and vice versa. For the benchmark model, a random-effects specification is strongly supported since the likelihood test suggests that the correlation between two successive error terms for the same individual, , is strongly significant.
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The results are robust to changes in the distribution function: Logit and panel Probit specifications give very similar results (Table 5 ). The results are also robust to a variation in the definition of the binary dependent variable (no reported here). If the latter is modified to exclude arrangements under the Flexible Credit Line (FCL) and the Precautionary and Liquidity Line (PLL), then a similar set of explanatory variable retains significance. Note that in this case, we cannot reject the null hypothesis that = 0, so the model performs better as a pooled logit. Given that a sample of programs focusing on IMF traditional lending instruments (SBA and EFF) is more homogeneous, it is not surprising that the pseudo Rsquare and, more generally, goodness of fit is better for this model compared to the benchmark model. The results are also robust to alternative measures of global volatility, such as the VIX squared, or the maximum quarterly average of the VIX in a given year.
Furthermore, since the main purpose of the paper is to test whether interconnectedness plays a role in Fund lending decisions, we test different measures of interconnectedness focusing on the country's economic importance (the nominator). Unfortunately, although there could be different ways to measure the channels of contagion (the denominator), data limitations
 is the proportion of the total variance contributed by the panel-level variance component. When  is zero, the panel-level variance component is unimportant, and the panel estimator is no different from the pooled estimator. and Caballero, 2009, and Jin, 2010) . Theoretically, external debt is typically seen as being financed through the present value of future trade surpluses. We perform robustness checks testing different denominators such as exports (instead of the sum of exports and imports as it is often the case in trade economics) and distance. Results are similar when using exports only with the difference that the interconnectedness measure of the size variable (GDP) is not significant anymore while same measure of government stability turns significant. Another robustness check is performed to focus on the country-specific interconnectedness measures and gauge their significance against country-specific macro-variables. Table 6 shows the results of the regressions using only interconnectedness variables (for all the economic variables in the baseline model). The results suggest that GDP growth is the most important significant interconnectedness factor when it comes to assessing the probability of requiring an IMF arrangement.
Because IMF lending is sometimes associated with the occurrence of financial crises (banking and currency crises) in the recipient country or in partner countries through spillovers, we test two assumptions: (i) whether the occurrence of a financial crisis in a partner country affects the probability of requiring an IMF arrangement through spillovers; and (iii) whether introducing year dummies alter the results (although this is somehow a different exercise and introduce some bias in the estimation, we provide the results for information). Notes: The table reports the marginal effects of the panel probit estimations using random effects and coefficient estimates for the pooled logit model. A constant is estimated but not reported. ***, **, and * denote significance at the 1, 5, and 10 percent respectively.
Models:
Cross section probit Pooled logit Table 6 . Robustness check -Country-specific interconnectedness measures only 
V. CONCLUSION
The IMF plays a major role in today's interconnected world, characterized by an increase in the frequency and the severity of economic and financial crises, and associated spillovers. Dampening the adverse effects of systemic risks is critical so that IMF members can reap the full benefits of globalization. A key lesson of the global financial crisis, underscored by the IMF's Independent Evaluation Office, was that, in order to fulfill this function effectively, the Fund needs to be adequately sized, with sufficient resources to play a catalytic role in assisting members to meet their actual, potential, or prospective financing needs, thereby supporting market confidence.
In this context, this paper sheds light on key factors affecting the probability that a country may require Fund financing. First, the paper shows that the global financial cycle, that commoves with measures of global uncertainty, is a major driver of the aggregate use of Fund resources since the 1990s. Second, using a panel of 91 countries over the period 1992-2014, the paper emphasizes the role of global factors and interconnectedness in explaining the likelihood that a member will require financial assistance from the Fund. The significance of different measures of interconnectedness suggests that the IMF may be taking into consideration potential spillovers when lending, consistent with its central role in the global financial safety net.
The model presented in this paper can be used to estimate countries' future financial assistance needs, both under the baseline and tail scenarios. While using baseline scenarios is useful to establish a watch list of potential new programs and their possible impact on the Fund's liquidity, using tail scenarios can be used to gauge the overall adequacy of Fund resources. Such estimates could be further refined by adopting a model-based approach to estimate the size of IMF arrangements, conditional on the prediction made by the logit model detailed in this paper. This ongoing work is the subject of a follow-up paper.
©International Monetary Fund. Not for Redistribution
ANNEX I -LONG TERM RELATIONSHIP BETWEEN GRA CREDIT OUTSTANDING AND THE VIX
We adopt the ARDL approach to the estimation of the level relations discussed in Pesaran and Shin (1999) . Note that this approach is applicable irrespective of whether the regressors are purely I(0), purely I(1) or mutually cointegrated. The estimated orders of an ARDL (p, q) model in the two variables GRA and VIX were selected searching across the all the ARDL models using various AIC criteria (AIC, SC, log likelihood). This resulted in the choice of an ARDL (2,2) model, that can be simplified accordingly to the parsimony principle to the following: Table I .
Regression results (without GDP)
The above p-values are not accurate as the t-statistic distribution are skewed. But Pesaran and others (2001) show that the t-statistic must be higher than 2.60 (no intercept/no trend) or 3.22 (intercept but no trend) to show significance at the 5% level (see table CII for k=1), which is the case here. If we add global GDP, there is no significant level relationship with GRA, but GDP variations useful to explain short term dynamics. The level relationship between GRA and VIX still hold (per Pesaran, the t-statistics are now 3.02 and 3.53 at the 5% level). 
